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Fig. 3: Optical manifestations of planar chirality in the diffraction regime. Polarization azimuth rotation (ƒ, c) and change in 
ellipticity (￿, ￿) of light wave diffracted from  left (c, ￿) and right (ƒ, ￿) handed gammadion arrays plotted as functions of the 
incident angle. The incident angle β   is measured between the direction of the incident beam and normal to the sample, as presented 
on fig.2. The two enantiomeric forms correspond to α  = −45
0  ( left-handed) and α  = +45
0 (right-handed). Note the change of sign for 
the polarization effects due to left- and right-handed structures. 
 
Our results unambiguously show that polarization changes in light diffracted from a chiral planar structure are a true 
effect of planar chirality. Indeed, to be a true optical manifestation of two-dimension chirality, the following test must 
be satisfied: the interaction of light with the two enantiomeric forms of the structure must yield different polarization 
changes, and these changes should not be observed if the structure lacks chirality. More generally, the magnitude of the 
polarization change and its sign must have a correlation with the geometrical chirality of the structure, in particular with 
its handedness. The results presented in Fig. 3 and 4 prove that enantiomeric structures can, in fact, give opposite 
polarization changes where non-chiral structures would show no polarization change at all. Indeed, the wave polarized 
in the plane of incidence represents the polarization eigenstate of the non-chiral structure and will be unaffected by 
diffraction in the plane of incidence. Additionally, Fig. 4 illustrates that the polarization effect is also sensitive to the 
geometrical chirality of the structure and its enantiomeric form, as predicted theoretically for fields scattered by a single 
conductive gammadion
14. Independence of the polarization effect on the sign of the incident angle would appear to 
indicate that decreasing the grating pitch until diffraction disappears (i.e. all the diffracted beams merge into the zero 
order direction) would yield a true chiral net polarization effect for light propagating through or reflected from the 
structure. 
Optical manifestation of planar chirality may be understood if one considers the polarizability of a gammadion. If a 
conductive gammadion interacts with the electric field of the incident wave, polarized for instance, along one of the 
gammadion legs, the positive and negative carriers are shifted into opposite legs. As the conductive strip is bent in a 
chiral fashion, charges will be shifted not only along the direction of the field, but also into the bent ends of the legs, 
thereby inducing a polarization perpendicular to the driving electric field with sign that depends on the direction of the 
bend, and therefore on the chirality of the gammadion. When fields are re-emitted by the chiral currents, a rotation of 
the polarization state of the scattered field is observed. We suggest that two mechanisms may be relevant to the 
dependence of the polarization effects on β . The first mechanism is due to the delay with which the incident wave 
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